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???????????????????????????? 100 ? 1 ???????
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??? Si??? O??? C?? Fe??????????




















? 1.1 ???????????????????Myers (1978)?? 1?????????
????????????????????????????????????????
???????????????????????????????????????












CO ????????????????? A ??? (?? Chini et al., 1997) ???
????? (? Mizuno et al., 1995) ??????????????????????
2
????????????????????????????????????????
????????????????????????????? (?? Cambresy, 1999;
Hatchell et al., 2005)????MSX ? Spitzer ??????????????????
????????????????????????????????????????














































?????? (?? Sugitani et al., 2011; Peretto et al., 2012; Palmeirim et al., 2012;


























































































































































???? (?? ∼ 700 ± 200 pc*2; Liseau et al., 1992)????????????
?????????????????(l, b) = (264◦.4,+1◦.4)??
Vela???????????Vela???????????????????????
????????????????Vela A ?? D ????????? 4 ??????
?????????? 1 ???? Vela C ?????Vela ?????????????
???????????? (Murphy & May, 1991)?Yamaguchi et al. (1999)????
Vela C??????? 12CO?13CO?C18O??????????? ∼8’??????
???????????????????????? C18O?????????????
???????????????????????????????????????
??????Vela C?????????????< 106 yr?????????????
? (IRAS; Worterloot & Brand, 1989; Yamaguchi et al., 1999)?Hill et al. (2011) ?










????? Vela C ???????????????????????? 1.2?????
?????????????????????? (1.9 − 4.2 × 106Msun*3? Hill et al.,
2011)?????????????> 8Msun???South-Nest????????????
13??????????? 20-60 Msun ??????????????????????
????????Centre-Ridge?????????????????????????
*2 ????????????? 1”?????? 1pc????1pc?? 3.26??????
*3 ?????????????1Msun = 1.9884× 1030 kg
9




? (Soler et al., 2017)????Planck??? 353 GHz?=800 µm?????????
Vela C???????????????? ∼15’????????Vela C???????
????????????????????????????????????????
???????????????????????? Fissel et al. (2016)???????
???????BLASTPol; Ballon-borne Large Aperture Submillimeter Telescope for




































?? 2014 ? 4 ????????? 2015 ? 3 ??South-Nest ????? 2016 ? 3 ?
?????????????????????????? IRSF?the InfraRed Survey
Facility? 1.4 m ?????????????????? 3 ????????????
???? SIRIUS?Simultaneous InfraRed Imager for Unbiased Survey???????
??? SIRPOL ?????????????? SIRIUS ?????????????
(Nagayama et al., 2003)?
1. ??????????????????????? HAWAII?????????
???????????????????7.′8×7.′8??
2. 2??????????????????????? JHKs ? 3????????
3?? HAWAII???? 3???????????????????
?????????? ∼7.′8×7.′8 ???????? 88 ?????????????
∼1.2◦×1.2◦ ??????????????????????????????????
???????????????????Kwon et al. (2015)? 25???∼0.65◦×0.65◦
????????????????????????????????????????






??? HgCdTe 1024 pixel × 1024 pixel (HAWAII) 3?
???????? 0.′′45
?? ∼7.′8×7.′8
???? J ????1.25 µm??H ????1.63 µm??Ks ????2.14 µm?
?? ∼100 kg
??? 800×450×300 mm3
IRSF 1.4 m???????? 2.2??SIRIUS?????????? 2.1??SIRPOL
?????? 2.3????
????????????? 4???????0◦?45◦?22.5◦?44.5◦?? 15????
???10??????? 1?????? 6??????????? 1????????








?????????????????National Optical Astronomy Observatory
















































































100 = 10e− ?
???S/N? 100/10 = 10??????? 60?????????
???? = 100??× 60 = 600 e−


































?????? FWHM??????Full Width at Harf Maximum???????????
Aperture????? FWHM????????????FWHM? 3????????
??????Aperture?? 3??????????????????????daofind?
*5 Point Spread Function
18
?????? 4σ *6??????????? Aperture?????
??????????????????????????????????? F ??
???m??????????????????????




????????????????????????? 2MASS *7???? (Skrutskie
et al., 2006)? AAA??*8?????????????
2.2.3 ???????????
??? P ????? θ ?????????????????????? Q?U?I??
???????????????????
Q = I0 − I45
U = I22.5 − I67.5
I =
I0 + I22.5 + I45 + I67.5
2
??? I0 ? I22.5?I45?I67.5 ??????? SIRPOL???????????????
??????? F ????????????*9 ?? 2.4??????????????
????????SIRPOL?????? α ∼ 105◦(Kusune et al., 2015; Kandori et al.,
2006)????????????? Qcorr ? Ucorr ?????
Qcorr = cos 2α×Q− sin 2α× U
Ucorr = sin 2α×Q+ cos 2α× U
*6 σ ? sky??????
*7 ???????????????????????J ????1.25µm?H ????1.65µm?K ????
2.16µm????????????????????the Two Micron All Sky Survey?
*8 ??????????????? A?????????????
*9 ?????????????????????????Right Ascension, R.A.?????Declination,















? 2.4 ???????????Position Angle: P.A.??????













??? θ ??????absolute accuracy?? 3◦ ??????????? (Kusune et
al., 2015; Kandori et al., 2006)??????? θ?????*10?Position Angle?P.A.?
? 2.4???????P.A. = θ + 90◦????????? J ????H ????Ks ?
???????? 95.5%?96.3%?98.5% ????????????????????
0.3% ????????????????????????????????????
????????? ∆P ????? ∆m ????????????????????
Pdebias =
√
P 2 −∆P 2 (Wardle & Kronberg, 1974)????????????????
????? Pdebias ? P ?????????????????????????????
????????????????????????????????????????
?????????????????














????????????? Nishiyama et al. (2009)???????????
E(J −H)
E(H −Ks) = 1.77
??????????????????????????????
2.3.2 ????????????????????































? 2.5 Vela C ???????????A0-M6 ????????? G0-M7 ??
??????????? Bessell & Brett (1988) ???????? T ?????
?CTTS????????? Meyer & Calvet (1997) ??????????????
? (http://www.ipac.caltech.edu/2mass/releases/allsky/doc/sec6 4b.html Cutri
et al., 2003) ???? 2MASS ?????????????3 ?????????




????? ∆P < 0.3% ??????????????????????? P???
? H −Ks ???????????????????? 2.6??J ??????????
JHKs 3 ????????????????????????H ???? Ks ????
??? H ???? Ks ????????????????????????????
22
?? J ?????????????????????????? intrinsic ???*11??
Wainscoat et al. (1992) ??????????? (H − Ks)0 = 0.20 ????????
H −Ks > 0.20???????????? 0.20??????????????????
??????????? 2.6???????????????????????????
?????? a = P[(H−Ks)−(H−Ks)0] ??????????? aJ ∼ 7.05?aH ∼ 4.19?
aKs ∼ 2.40?????









??????????????Aniano et al. (2011) ????? IDL *12??????
????500µm???????????????500µm????? 36”???????
?? 250µm??????????250µm??????? 6”????????????
??250µm???????????????? Spectral Energy Distribution (SED)?
?????SED??????????
Iν = Bν(Td)(1− eτν )
????????????Bν ???????Iν ???? ν??????????????
τν ??????????τν = kνΣ?????????? kν ?????????????
????????? SED??????????? 2????????????? Td??
??Σ?????????Konyves et al. (2010)???????kν = 0.1(ν/1000GHx)β
cm2g−1?????????? β = 2???????????????????????
?????? RMS???? 3???????????????????? RMS???
*11 ??????????????????????






































? 2.6 ????? ∆P < 0.3% ???????? H −Ks ???????????
J ?????? PJ?H ?????? PH?Ks ?????? PKs????????
H −Ks ???????H −Ks > 0.20????????????????????




??(R.A., decl.)J2000 = (9h04m30s,−44◦21′25′′)?????????????????
???????Hill et al. (2011)????????????????????????
25

























??????????????????????? 3.1?J ?????? 3.2?H ??
???? 3.3?Ks ????????J ???????????? 3.1??????????
?????????????????????????????????? S/N???
????????????????????Ks ??????????????????






?????????????????Fissel et al. (2016)??????? BLASTPol
???????????????????????? 3.5?? 3.2??????? H ?
??????????????????????????????????Vela C??
??????????? 120◦ in P.A. ??????????????? 20 ?????
??Planck??????????????????????????????????
???????? 160◦ in P.A.?????????????????????????
??????????????? ∼40◦???????????
27
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N
P.A. (°)
? 3.5 ? 3.2??????? H ??????????????????
3.1.2 ??????????














































? 3.6 ?a????????????? AV ? 7????????????????








? 10◦ ??????????????????????? 20◦ ????????????
33
5.00e+20 5.44e+21 1.04e+22 1.54e+22 2.03e+22 2.53e+22 3.02e+22 3.51e+22 4.01e+22 4.51e+22 5.00e+22
? 3.7 Centre-Ridge????????? H ???????????







(R.A., decl.)J2000 = (9h02m00s,−44◦00′00′′) ???????????????????
????????????????????????? 22◦ ????
34
5.00e+20 5.44e+21 1.04e+22 1.54e+22 2.03e+22 2.53e+22 3.02e+22 3.51e+22 4.01e+22 4.51e+22 5.00e+22
? 3.8 Centre-Nest????????? H ???????????
South-Ridge ?????? 3.9 ??????????????????????
Centre-Ridge?????????????????????????????????










5.00e+20 5.44e+21 1.04e+22 1.54e+22 2.03e+22 2.53e+22 3.02e+22 3.51e+22 4.01e+22 4.51e+22 5.00e+22












5.00e+20 5.44e+21 1.04e+22 1.54e+22 2.03e+22 2.53e+22 3.02e+22 3.51e+22 4.01e+22 4.51e+22 5.00e+22







?????? H ??????????????????? 3.12??????????
????? 120◦ ?? 160◦ ??????????????????? South-Nest???
????P.A. ∼120◦–160◦ ????????????????????????????
37
5.00e+20 5.44e+21 1.04e+22 1.54e+22 2.03e+22 2.53e+22 3.02e+22 3.51e+22 4.01e+22 4.51e+22 5.00e+22
? 3.11 North????????? H ???????????
??????????????
3.2 Vela C????????
Yamaguchi et al. (1999)? CO?J = 1− 0???????????????????




























































































??????? ρ??????????σv ??????????????????σθ ?
???????????????Q?????????σθ ? 25◦ ??????Q???
0.5 (Ostriker et al., 2001)?????????? ρ? Yamaguchi et al. (1999)????






??????????? σθ ??? 3.13??? 4’?????? H ??????????
?????????? σ′θ =
√
σ2θ − Σ∆θ2n ????????????????????
????? 3.1??????South-Nest?????????????????????
?? 50◦ ????(Ostriker et al., 2001)????????? CF??????????
? 25◦ ????????????????????????????????
*2 ?????????????????????????????? l?????? b?????????
?? 0◦??????? 0◦ ????
40




















































? 3.13 (a) Vela C?????????????????=4’??????Yamaguchi
et al. (1999) ?????? C18 O ??????????????????? CF ?
????????????????(b) C18O (J = 1 − 0) ???????????
?Yamaguchi et al. (1999) ?? 4 ???????????????*2???????
0.75 K km s−1 ?????????????????? 3.0 K km s−1 ????? 0.5










































































































































































































































































































































































































???? South-Nest ?????#12 ?#13 ??????????????????










???South-Nest ??????????? aH ∼ 3.1 ??????????????


































? 4.1 South-Nest ?????????????????????? H ??? ??










Centre-Nest ????????????????????? Centre-Nest ??????
???????????????????????????????????????
???????????????? South-Nest ????????? Centre-Nest ??




??????????????????????????? (?? Stone et al., 1998;












? 4.2???????????Vela C????????????? HII??????
????
RCW 34
North?????????? HII?? RCW 34???????? 2.5 kpc?????




? (Baba et al., 2004)?Hill et al. (2011) ???RCW 36 ?????????????
????????????????????????????????????????
???????? (Hill et al., 2011, ?? 3?????)??????????????
????????????????????????????????????????
??? (?? Lefloch & Lazareff, 1994)??????????????????????
????? r−2 ?????????????????????????????????
??????????????????????? Hill et al. (2011)?????????
??????RCW 36? Vela C???????????????????
45
? 4.2 Vela C ?????????????SuperCOSMOS Hα ??????DSS-
Blue????????????????? Herschel? 250µm??????
RCW 35
RCW 35 ? Centre ?????Centre-Ridge ? Centre-Nest????????? HII
??????? 4.3?????????Centre???????? South-Nest?????
?????????????*1????????? 12µm??? (?? Urquhart et al.,
*1 ??????? 13.6eV ???????????????????????????????????
???????????????????????????????????????????????
46
2009)??????????????? 12µm???????? I????? II? 2?
?????????????????????? RCW 35?????????????
?????????????? I&II??Vela C??????????????????
(? 4.4??c??∼4–7 km s−1 ???Moriguchi et al., 2001)??? Vela C??????
RCW 35??????????????????? Hill et al. (2011)?? 5?????
PDF ???????????????? Centre-Ridge ?????Centre-Nest ???
??North???????????????????????????????????
RCW 35??????????????????????????????South-Nest
?????? RCW 35??????????????? Vela C??????????
???????????
4.3.2 Vela?????
? 4.5? ROSAT?X????????? X????????Vela C???????
? Vela?????????????????????????Vela?????????
???????250–600 pc (Milne, 1968; Davis, 1969; Cha et al., 1999)??????
???????????Vela C?????????????????????????
??????? X???????????????????????????????
Bulett B ? Bulett D ???? (Aschenbach et al., 1995)?Moriguchi et al. (2001) ?
????????????????????????????????????????
???????Moriguchi et al. (2001)???12CO?J = 1− 0?????????*2?
X??????Vela C???? Vela?????????????Bullet D? Vela C?
??????????????????????????? 4.5 ?????Bullet D ?
South-Nest ???????????????????????Bullet B ? Bullet D ?
??????????????Bullet B??????????????????????
?????????????????????∼ 106 yr?????????? Bullet?


















? 4.4 Vela C ???? 12CO ????????Moriguchi et al. (2001) ????
?????????????????????????? X ???????????
????a?−2kms−1 ≤ VLSR ≤ 1kms−1??b?1kms−1 ≤ VLSR ≤ 4kms−1??c?
4kms−1 ≤ VLSR ≤ 7kms−1??d?7kms−1 ≤ VLSR ≤ 10kms−1?????????
?? 3 K km s−1 ?????????? 4 K km s−1 ????
49
? 4.5 X??? ROSAT???????? X?????????????????




















Astrophysical Journal Letters?????? (Kusune et al., 2016)?
???????????????????????????????????????
????????????????????????????????????????
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Lz > Lx, Ly
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(J − J0)− (H −H0)
(H −H0)− (Ks −Ks0)
=
(J −H)− (J0 −H0)
(H −Ks)− (H0 −Ks0)





Nishiyama et al. (2009)???
E(J −H)
E(H −Ks) = 1.77
??????????????????V ????0.55 µm????????? AV ??
???????? A.1 ???????????? 5 ????????????????
?????
E(J −H) = 0.127×AV
E(H −Ks) = 0.065×AV

























I ≡ E2x + E2y
Q ≡ E2x − E2y = I cos 2β cos 2θ
U ≡ 2ExEy cos(φx − φy) = I cos 2β sin 2θ
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